hibitory to Mycobacterium tuberculosis, strain 607 . The antimicrobial activity of gallates is not new information, for several such reports and patents are known (Sabalitschka and Tietz, 1931;  Bucher, 1945; and Tollenaar, 1952) ; but the isolation of ethyl gallate from the plant, the highly specific action against M. tuberculosis, and the demonstration of similar activity of other gallates are, as far as these authors know, the first published information. Waksman and Reilly (1944) after a comparative study of several antibiotics found that they were not only bacteriostatic but also bactericidal. Smith and Waksman (1947) 
EXPERIMENTAL METHODS AND RESULTS
Bacteriostatic and bactericidal concentrations. These experiments were designed to determine whether the effect of ethyl gallate upon M. tuberculosis, strain 607, is bacteriostatic or bactericidal or both and the concentrations of the drug necessary to inhibit or kill a known amount of cells. The methods and materials for turbidimetric tests using the culture M. tuberculosis are the same as that previously described .
The initial experiment exposed cells in the 10 per cent serum medium to ethyl gallate in 2,000, 200, and 20 ,ug per ml concentrations. After 24 hours' incubation at 37 C, the tubes were observed for turbidity as evidence of cell growth, and a portion from each tube was streaked on suitable agar medium to determine the presence of viable cells. The results showed that the cells proliferated during the 24 hour incubation period in the drug-free control and in the one containing 20 ,Ag per ml, but no growth was observed in the tube containing 200 ,ug per ml. The viability test showed viable cells in the same two tubes and none in 200 ,ug per ml. Subsequent experiments showed that a few will survive this concentration. The results here indicated that inhibition was of a bactericidal nature, and further clarification of this was necessary.
A series of experiments followed in wvhich the drug containing cultures were plated out to determine the numbers of viable cells remaining after different periods of drug exposure. These all indicated that the drug was lactericidal at greater concentrations than that nece3sary for bacteriostasis. The results of a typical experiment appear in tables 1 and 2.
The results shown here and those of similar experiments indicate that the bacteriostatic concentration of ethyl gallate, under the conditions of the experiment that include medium composition, size of inoculum, etc., is approximately 100 Ag per ml. The results also indicated that under the same conditions the bactericidal concentration is approximately 300 ,ug per ml.
Development of drug resistant cultures. It is known that drug resistance in a susceptible strain can be acquired in vitro during serial cultivation in media containing increasing concentrations of a drug (Miller and Bohnhoff, 1950 * Turbidity = the difference between per cent light transmission and a control tube assumed to read 100%. In both cases the maximum concentration possible with these weakly soluble compounds was made. This concentration in the case of hexyl gallate was 0.5 mg per ml, and with dodecyl gallate was approximately 0.05 mg per ml. Employing each solution in the turbidity test, the culture grew in all concentrations of dodecyl gallate used, indicating that even the most concentrated possible was not inhibitory. The more soluble hexyl gaiiate showed in the initial tests that, in twenty-four hours, it would inhibit completely the culture at 400 pug per rnl but not at 40 pAg per ml. The range of concentration in this experiment was of sufficient magnitude to warrant additional tests to narrow the end point gap. This was accomplished in a similar series, checking the turbidity with the aid of a spectrophotometer. The results as indicated in table 5 define the inhibitory concentration at 300 pug per ml.
Effect of gallates upon morphology and acid fastness. It has been known that drugs that inhibit M. tuberculosis often interfere with the cells to the extent that observable differences are noted. Chemicals, mechanical injury, and even the age of the culture have been shown to alter the acid fastness of the mycobacteria (Knaysi, 1951) . For example, Smith and Waksman (1947) found that streptomycin produced a loss of acid fastness and a tendency toward formation of beads or granulation. They also noted a shortening of the rods in those concentrations of the drug which were highly inhibitory.
It is of interest, therefore, to learn that in all instances here listed no diminution of acid fastness was observed. This study was carried out with the Ziehl-Neelsen stain on all living resistant, nonresistant, and inhibited nonresistant cultures. It is realized that destaining is one of the most important steps in the staining procedure, and, to avoid error here, this step was worked out carefully employing stock cultures as controls. The use of "auromine O" was employed in staining to study the fluorescence under ultraviolet light. Here also there was no loss or difference in amount of fluorescence due to the drugs. The morphology of the cells in all instances was about the same depending on the age of the cells. If anything, slightly more granulation and shorter rods were observed in the drug-free cultures. This evidence points to an entirely different mode of inhibition of M. tuberculosis from that by streptomycin and other drugs and chemicals causing inhibition as well as morphological changes and altered staining characteristics.
SUMMARY
The action of ethyl gallate upon Mycobacterium tuberculosis, strain 607, is not only bacteriostatic but in somewhat greater concentrations is also bactericidal.
Cells of M. tuberculosis can be made resistant to a gallate by exposure to the drug. The resistant cells are also cross resistant to several other esters of gallic acid.
There appeared to be no noticeable morphological changes or loss of acid fastness due to the presence of any of the gallates tested. This is true for both resistant and inhibited nonresistant cells.
